Objective: To evaluate the impact of a 6-week Arthritis Self-Management Program (ASMP) on Health-Related Quality of Life (HRQoL) and self-management skills in clinical settings.
Introduction
Osteoarthritis (OA), the most prevalent form of arthritis, is increasingly prevalent and a leading cause of disability internationally 1 . OA also contributes to a substantial societal burden. In Australia, the condition accounts for over $AUD 1 billion annually in direct health expenditure alone 2 . The chronic nature of OA coupled with limited health care resources means that effective and ongoing self-management is essential.
Clinical guidelines for the management of hip and knee OA recommend self-management education programs 3, 4 , although evidence supporting their effectiveness is limited [5] [6] [7] [8] . This contrasts with consistent findings of benefit following chronic disease self-management programs for hypertension, diabetes and asthma 6, 7 . More recently, a large study in the United Kingdom involving primary care patients with hip or knee OA (n=812) reported only small improvements in anxiety and self-efficacy after a 6-week 'Challenging Arthritis' selfmanagement program 9 . Changes in pain, physical function or visits to general practitioners (GPs) were not evident 9 and economic analyses showed the program was not cost-effective, with the intervention group reporting increased costs for hospital and community-based services at 12 months 10 .
The overarching aim of arthritis self-management programs is to empower individuals to better manage their condition. A well-known program is the Stanford Arthritis SelfManagement Program (ASMP), which is available in several formats [11] [12] [13] . In Australia, the ASMP is offered through arthritis consumer groups and community health centres. The program covers topics including pain management, healthy behaviours, communication with doctors and disease-specific information 14 . Previous studies investigating the ASMP have had limited generalisability 15, 16 , often involving well-educated volunteers, and have used outcome measures that are not directly aligned with the program's goals. Therefore, the impact of the program on specific self-management skills (including appropriate selfmonitoring, health-directed activities and navigation of health services) and Health-Related programs among people with arthritis is low [17] [18] [19] , with limited referrals from health professionals perhaps relating to their uncertainty regarding the clinical benefits [20] [21] [22] . Given the widespread availability of the ASMP, high quality evidence is required to justify its inclusion in OA clinical guidelines and to garner clinician support. This study aimed to evaluate the impact of the Stanford ASMP on HRQoL and self-management skills in people with hip or knee OA. As the study was forced to terminate early, this paper also describes the significant challenges and barriers faced in evaluating the ASMP in a 'real world' clinical setting.
Materials and Methods

Study design
This study was a randomised controlled trial with 12-month follow-up (Australian New
Zealand Clinical Trials Registry number ACTRN12606000174583). The protocol has been described previously 15 . The intervention group received the standard 6-week Stanford ASMP and an arthritis self-help book while the control group received the book only 14 . The primary outcome was HRQoL at 12 months. Participants and investigators were not blinded.
Participants
People referred to an orthopaedic surgeon or rheumatologist for hip or knee OA were recruited through 4 public hospital outpatient clinics (Alfred Hospital, Austin Health, Barwon
Health and Northern Hospital) and private practices within 2 private hospital settings (Cabrini Hospital and Epworth Hospital) in Victoria, Australia. We specifically restricted recruitment to secondary or tertiary care to ensure that the study population would be comprised of participants who had a reasonable capacity to benefit from the intervention and be typical of the patient population that clinicians might refer to education and support programs. Patients with severe, end-stage OA requiring joint replacement surgery were excluded, as described below.
Individuals were eligible to participate if they were aged 18 years or over, had a diagnosis of hip or knee OA (from radiology reports or able to be classified according to American College of Rheumatology criteria 23, 24 ), were referred to an orthopaedic surgeon or rheumatologist, had sufficient English language skills and vision to self-complete questionnaires and a 
Randomisation
After receipt of a completed consent form and baseline questionnaire, participants were randomised to either the control or intervention groups, stratified by site. For each site, group allocation was assigned using a computer-generated random list in permuted blocks of 4 or 6. Group allocation was concealed using opaque sealed envelopes, with individual envelopes opened at the co-ordinating centre (The University of Melbourne) by a research assistant not associated with the study and verified by an independent observer.
Intervention
The intervention group received the 6-week Stanford ASMP, comprising one 2.5 hour education session each week. The program covers management of pain and fatigue, physical activity, managing emotions, health-related problem solving and communication with doctors emails to facilitate high retention rates. Participants allocated to the intervention group also received a copy of the arthritis self-help book at the ASMP 14 .
Control
The control group were mailed a copy of the arthritis self-help book 14 .
No advice was given regarding use of the book. Previous research involving people with musculoskeletal conditions including OA reported no change in pain, self-efficacy, disability or mental health following provision of this book 26 .
Outcome measures
The primary outcome, HRQoL at 12 months, was chosen to capture the potential longer-term impact of the multi-faceted ASMP 20 . We hypothesised that empowering individuals to better understand and manage their arthritis would improve HRQoL. HRQoL was measured using It produces a score from 0 (least severity) to 100 (greatest severity).
Participants were mailed questionnaires at baseline, 6 weeks (heiQ and MAPT only to reduce participant burden), 3 months and 12 months. The AQoL instrument was not included in the 6-week questionnaire as group differences in HRQoL were not expected in this period of time. Follow-up assessment dates were based on ASMP course starting dates (for the intervention group) or date of mailing the self-help book (for the control group). At each post-baseline assessment, participants were asked whether they attended an ASMP since entering the study (to detect potential contamination) and whether they had undergone joint replacement surgery. Self-reported data on visits to health professionals during the previous month and use of community services were collected at each assessment. Replypaid envelopes were provided to maximise response rates, and letters and/or telephone calls were used to follow up non-returned questionnaires and missing data where possible.
Sample size
Sample size calculations have been described previously 15 . A sample size of 600 (300 per group) was estimated to provide sufficient power (1-β=0.8) to detect an additional 10% of intervention group participants reporting a minimal clinical improvement in HRQoL of 0.05
AQoL units. This was considered to be a conservative estimate of benefit.
Early termination of the study
Despite the implementation of several measures to maximise patient referrals, recruitment into the study was unexpectedly slow. To efficiently identify potentially eligible individuals at the public hospital sites, we utilised clinical staff (commonly physiotherapists) to regularly screen outpatient orthopaedic and/or rheumatology outpatient records. Clinical staff were specifically funded to undertake this task. For the private hospital sites, detailed information about the study was provided to 25 orthopaedic surgeons and rheumatologists, with direct and repeated follow-up by the study manager. Personalised referral packs were also provided to these medical specialists to minimise administrative burden. However, only 31
individuals were referred to the study by specialists at the private hospital sites (from 2 orthopaedic surgeons and 1 rheumatologist) over the 22-month recruitment period.
During the recruitment period 3 further public hospital sites were added to augment recruitment, increasing the total number of sites to 6 (a seventh recruitment site was also planned). However, after almost 2 years of recruitment, our calculations indicated that the recruitment phase would need to be extended by 4 years in order to meet the target sample size. This was not considered to be feasible, as this study was publicly funded and only limited research support was available. After ethical approval, recruitment was consequently ceased in July 2008. This decision was made without knowledge of the study results and follow-up of randomised participants continued as planned.
Statistical analyses
Analyses were undertaken using SPSS Version 18.0. Between-group differences at 6 weeks, 3 months and 12 months were evaluated using analysis of covariance, with adjustment for baseline score and hospital site. The planned repeated measures analyses to evaluate the constancy of any effects of the ASMP over time were not undertaken 15 . Chi square tests were used to determine between-group differences in the proportion of participants who reported improvement or deterioration in HRQoL (increase or decrease ≥0.05 AQoL units, respectively). Mann Whitney tests were used to assess differences in visits to health professionals and use of community services between groups.
Statistical analysis was performed using all randomised participants who provided at least one post-baseline assessment 34 . Intervention group participants who did not receive the allocated intervention were not included in post-baseline analyses (Figure 1, n=14) , as 6-week, 3-month and 12-month follow-up dates could not be calculated for these individuals.
Results
Participants Figure 1 illustrates the flow of participants from the screening phase through to the 12-month assessment. Of the 1125 individuals who were assessed for eligibility, 623 (55%) were found to be ineligible, 258 (23%) declined to participate in the study, 118 (10%) were unable to be contacted and 126 (11%) consented to take part. In total, 120 participants were randomised as part of the study: 62 to the control group and 58 to the intervention group.
While many people did not meet one or more of the eligibility criteria, the screening data presented in Figure 1 show that perceived difficulty in attending the 6-week ASMP was common. Overall, 216 individuals (27% of those who completed the screening process) stated they would be unable to attend 6 sessions of the ASMP.
Challenges associated with providing the intervention
In total, 7 ASMPs were conducted between February 2007 and August 2008 as part of this study, while 18 scheduled courses had to be cancelled before commencement.
Cancellations were commonly due to insufficient numbers resulting from slow recruitment or difficulty in participants attending a scheduled ASMP, despite these being offered at a range of venues close to where most patients lived and at a variety of times during the week.
Of the intervention group (n=58), 44 participants (76%) received the intervention as allocated (Figure 1 ). Eleven participants were unable to attend an ASMP due to course cancellations or courses no longer being scheduled after cessation of recruitment. One participant did not attend any sessions of the ASMP, one participant was scheduled for joint replacement surgery soon after randomisation and one participant died before completing the ASMP (only 1 session was attended). Of those who did commence the ASMP, only 21 participants (47%) attended all 6 sessions. The median (IQR) number of sessions attended was 5 (4-6). All 62 control group participants (100%) were mailed the self-help book.
Baseline characteristics
Baseline characteristics were similar for the control and intervention groups (Table 1 ).
Outcomes Figure 1 shows that 12-month data were available for 94 of the 120 randomised participants (56/62 control (90%) and 38/58 intervention (66%), total 78%). Excluding participants who did not received the active intervention as planned (n=14), 12-month data were available for 38/44 (86%) in the intervention group (total 94/106, 89%).
After adjusting for baseline score and hospital site, there was no between-group difference in the primary outcome of HRQoL at 12 months (Table 2) After adjustment for baseline score and hospital site, the intervention group reported significantly higher heiQ Skill and technique acquisition dimension scores at 6 weeks (adjusted between-group mean difference 0.29, 95%CI 0.04 to 0.55); however, this was not evident at 3 or 12 months (Table 2) . No between-group differences were observed for the other 7 heiQ dimensions at any time point, nor were there any differences between groups for HRQoL, pain, stiffness, physical function or psychological distress at 3 or 12 months.
There was no difference in arthritis disease severity at any time point.
At the 6 week and 3 month assessments, none of the control group participants had attended an ASMP. At the 12 month assessment, 2 control group participants reported they had attended an ASMP; data from these participants were analysed as part of the control group.
Use of health professional services
There was no difference between groups in the number of visits to GPs, orthopaedic surgeons, rheumatologists or physiotherapists at 6 weeks or 3 months (Table 3) . At 12 months, the intervention group reported more visits to orthopaedic surgeons (total visits in previous month 13 versus 4, p=0.02). Participants also reported seeing other health professionals (such as chiropractors and podiatrists) over the study period; however, few visits were reported for any one type of health professional and between-group analyses were not performed.
Joint replacement surgery
At 6 weeks, one control group participant reported receiving knee replacement surgery since entering the study. At 3 months, one participant from each group had received hip replacement. At 12 months, a further three control group participants had received knee replacement and four intervention group participants had undergone joint replacement (two received hip replacement and two received knee replacement). Data from these participants were analysed according to allocated group. 
Use of community services
Discussion
This study is the first Australian randomised, controlled trial of the Stanford ASMP for people with hip or knee OA. While we had planned a comprehensive evaluation of HRQoL and specific self-management skills after the program, after almost 2 years of recruitment it became clear that the target sample size could not be achieved within a realistic timeframe and the study was closed. This study thus provides limited information on the effectiveness of the 6-week ASMP, but provides new information on the pragmatics of applying the ASMP intervention across public and private health care settings in the 'real world'.
Our data strongly indicate that the 6-week, group-based format is either not desirable or not practical for many people with moderate or worse hip or knee OA. Although we anticipated likely barriers to participation and built enablers into the study design, our screening process identified that many people did not want or were not able to attend the program. In total, 216 individuals (27% of those screened) stated they would be unable to attend 6 sessions of the ASMP. A comprehensive analysis of qualitative data regarding barriers to attendance and patient preferences will be provided in a subsequent report; briefly, reasons included work and family commitments, difficulty in getting to courses and poor health. Buszewicz et al 9 also cited scheduling and accessibility issues in relation to poor attendance rates in their study; almost 30% of participants randomised to receive a 6-week self-management program did not attend any sessions. Home-based interventions including telephone coaching or web-based programs might be more accessible to people with OA who commonly have functional limitations and co-morbidities.
Another challenge we encountered was limited and infrequent referrals from medical specialists, despite having senior local rheumatologists and orthopaedic surgeons as chief investigators of the study and our use of health professionals as course co-leaders. This is consistent with research from the United States reporting low referral rates by health care providers 21 and Australian qualitative research documenting barriers to referral by GPs 22 .
Slow recruitment combined with participant preferences to attend course venues close to home and at a limited range of times meant that organising courses to run with a sufficient number of participants was a complex task. ASMPs often had to be re-scheduled after venues and course leaders had already been booked (due to insufficient numbers or participant commitments) and this also required considerable administrative support. This administrative time and associated costs should be considered carefully in light of the limited benefits of ASMPs reported in the literature. Additionally, the substantial number of course cancellations over the study period (18 in total) had a negative effect on course leader and research team morale.
With respect to the primary outcome of HRQoL, no differences between groups were observed after the ASMP although early but transient improvements in heiQ Skill and technique acquisition were evident for the intervention group. The magnitude of the observed improvement in heiQ Skill and technique acquisition scores is similar to that reported in a recent Australian study of multi-modal self-management support for severe arthritis (effect size 0.38 at 6 months) 35 . While the studies are not directly comparable, they do provide some support for the notion that chronic disease education programs such as the ASMP can change self-management behaviours; this is critical for effective, ongoing disease management. Interestingly, we found that the intervention group reported more visits to orthopaedic surgeons at 12 months. This might relate to a trend towards increasing disease severity for the intervention group only (Table 2 ), although this difference remained after excluding participants who received joint replacement during the follow-up period (data not presented). Another explanation may be that after attending an ASMP, participants became more confident in seeking out an orthopaedic consultation for their OA. This is supported by a trend towards increased heiQ Health service navigation scores at 12 months for the intervention group only. No between-group differences in visits to GPs or physiotherapists were seen after the program, similar to previous research in this field 10 .
Earlier studies of the ASMP have focused on physical outcomes including pain and disability 36 which would not necessarily be expected to change following the program, or psychological outcomes for which only small improvements have been reported 8, 9 . Our primary outcome of HRQoL at 12 months was chosen to capture the intended longer-term impact of the ASMP. We expected that a range of self-management capabilities would improve substantially as a result of the program and that this would lead to improvements in A key strength of our research was the recruitment of patients from both the public and private health sectors to maximise generalisability. Average baseline heiQ scores were similar to those reported in an Australia-wide survey of 1341 people participating in chronic disease self-management programs 30 as was age and educational background, suggesting our sample is broadly representative of people attending self-management programs in Australia. However, the major limitation of this study was its premature termination of recruitment, thus limiting statistical power to draw conclusions about the effectiveness of the ASMP. While the risk of Type 2 error must be acknowledged, meaning that differences between groups may have been missed, the 95% confidence intervals suggest that any differences are unlikely to be clinically important in the context of OA. Another limitation of our trial was the lack of participant blinding, which was not considered feasible as the possibility of attending a 6-week program needed to be explained to potential participants.
However, this would have biased the study in favour of the ASMP. It should also be acknowledged that the ASMP was not completed by all participants allocated to the intervention group, which could limit the generalisability of the results. Although the small subgroup sample size precludes meaningful analysis, as the majority of intervention group participants (76%) received the ASMP and attended an average of 5 out of 6 sessions, we do not expect this to have impacted significantly on the findings. Another potential source of bias was that control group participants may have sought additional information regarding arthritis self-management during the study period (either online or through other sources).
Finally, although we had initially considered multi-level modelling to account for clustering within courses, the sample size precluded this and our planned cost-utility analysis 15 was not performed given there was no significant improvement in HRQoL.
In summary, although transient short-term gains were evident for one component of the selfmanagement skill set, we observed no other benefits of an ASMP over provision of a selfhelp book in this study. The 'real world' setting of this research has elicited comprehensive information about barriers to attendance and implementation of the ASMP for people with hip and knee OA and indicates that the practicality of the program in this setting is questionable. Total numbers for each characteristic may not equal n=62 or n=58 due to missing responses 
